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Asthma is a chronic inflammatory disease characterized by airway 
hyperresponsiveness and reversible airway obstruction. Although great progress has 
been made in the study of the pathogenesis and treatment of asthma, the incidence and 
mortality of asthma are increasing in the world. The risk factors of asthma include 
two aspects: genetic factors (internal factors) and environmental factors (external 
factors). Environmental factors as an important risk factor for acute asthma and 
asthma attacks, including allergens, climate change and air pollution. The main cause 
pathogenicity of PM2.5 is due to the small particle size, large specific surface area, 
high activity, easy to absorb all kinds of toxic components in the air. Our preliminary 
study found that the concentrations of PM2.5, PM10 and other air pollutants were 
significantly positively correlated with the amount of respiratory diseases in children. 
The pathogenesis of asthma is complex, mainly divided into the following points: 
airway inflammation mechanism, immune and allergic airway mechanism, nerve 
receptor regulation mechanism, the second messenger imbalance mechanism, 
Th1/Th2 cell imbalance mechanism. The pathogenesis of asthma involves a variety of 
cells (such as eosinophils, mast cells, T lymphocytes, neutrophils and bronchial 
epithelial cells) and cells components, in which T cells play an important role in the 
regulation of immune in asthma inflammation. 
Most of the researches about PM2.5 in the pathogenesis of asthma focus on 
Th1/Th2, and less understanding of Th17/Treg. And most studies about Th17/Treg 
focused on the change of single cell factor, for the research of four T cells is rare, and 
the detailed mechanism of transcriptional regulation of differentiation of T cells, 
especially for the key transcription regulatory factors are less studied. 
In this study, we first analyzed the presence of genes that were significantly 
associated with PM2.5 and PM10 under the action of airborne particles by the weighted 
gene co-expression network analysis, and then found the pathways of these genes by 
gene function enrichment analysis. Hypergeometric analysis finds upstream 















the gene expression at the cellular level and animal level. Finally, the effect of PM2.5 
on T cell differentiation in asthmatic mice was analyzed in asthmatic mice. 
Weighted gene co expression network analysis showed that there was significant 
correlation with PM2.5 and PM10 gene in the normal population, and there are 
pathways associated with these genes in T cells, and the key regulatory factor Stat3 
was found in these genes. The results revealed that the differentiation direction of T 
cells to Th17 cells was significantly increased under the action of particulate 
pollutants. The animal experiments showed that the particulate pollutants under the 
action of normal lung tissues appeared serious inflammatory reaction similar to 
asthma; and ELISA and qPCR experiments have found that in Th17 related cytokines 
(IL17A and Stat3) expression was significantly up-regulated in the blood and 
bronchoalveolar lavage fluid.Further study in the animal model of asthma showed that 
under the stimulation of PM2.5, the lung tissue of asthmatic mice showed more 
obvious infiltration of inflammatory cells, bronchial wall thickening, pathological 
manifestation of mast cell hyperplasia; real-time fluorescence quantitative experiment 
found the expression of Tnf (Th1 cytokine) was gradually increased in the three 
groups. Compared with the control group, the expression of Tnf was significantly 
different in Asthma/CMC group and Asthma/PM2.5 group, and the difference is 
greater in Asthma/PM2.5 group and Control group than in Asthma/CMC group and 
Control group. The results showed that Th0 cells had a bias increase to Th17 cells 
under the influence of particulate contaminants in normal mice, and asthma-like 
inflammatory responses were observed in the lungs of mice.The experimental results 
show that under the influence of PM2.5 in asthma the lungs showed significant asthma 
inflammatory response.The effect of PM2.5 on the differentiation of T cells in asthma 
was analyzed by q-PCR in asthma model.The experimental results are not yet clear 
and require further experimental verification.This topic is of great significance for us 
to understand the pathogenesis of asthma and the clinical characterization of 
asthmatic asthma under the influence of particulate matter, so as to provide a 
theoretical basis and possible interventions for particles in exacerbations of asthma, 
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英文简称  英文全称        中文全称 
HE   Hematoxylin-Eosinstaining    苏木精—伊红染色法 
PAS   Periodic Acid-Schiff Stain    过碘酸雪夫染色 
BSA   Bovine serum Albumin     牛血清白蛋白 
OVA   Ovalbumin     卵清蛋白 
PBS   Phosphate Buffered Saline      磷酸盐缓冲液 
CMC   Carboxymethylcellulose sodium   羧甲基纤维素钠 
FBS   Fetal Bovine Serum      胎牛血清 
Alum   Aluminium Hydroxide     氢氧化铝 
Stat    Signal Transducers And Activators   信号传导及转录 
    of Transcription       激活因子 
TNF   Tumor Necrosis Factor     肿瘤坏死因子 
FoxP3   Forkhead Box P3      叉状头转录因子 3 
IRF4   Interferon Regulatory Factor 4 干扰素调节因子 4 
Rora   Retinoic Acid-related Orphan Receptor α  维甲酸孤核受体 α 
ELISA   Enzyme linked inununosorbent assay  酶联免疫吸附测定 
IL-17   Interleukin-17       白细胞介素17 
IL-4   Interleukin-4       白细胞介素4 
Th    Helper T cell       辅助性T细胞 
Treg   Regulatory cell       调节性T细胞 
BALF   Bronchoalveolar Lavage Fluid   支气管肺泡灌洗液 
WGCNA  Weighted Gene Co-expression    权重基因共表达 
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